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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
05/25/09 has been entered. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1, 5, 9, 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ando (US Pat. 5,991,063) in view of Ishibe et al. (US Pat. 6,067,106 and 
Shimomura et al. (US Pat. 6,831 ,764). 

Referring to claim 1, Ando teaches a laser array light source [1] in [Col. 4, lines 
24-28]. Ando teaches a laser array imaging lens [7] which receives light from the laser 
array light source [1], the laser array imaging lens consisting of a single lens component 
[7] with or without a stop positioned on the image side of the single lens component [7], 
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with at least one surface of the single lens component being both anamorphic and 
aspheric in [Col. 5, Lines 1-3] shown in Fig. 1. 

Ando fails to teach a diffractive optical element that is either superimposed on 
said at least one surface or is formed on another surface of the single lens component, 
said diffractive optical element being defined by a phase function. 

Ishibe et al. teaches a laser array imaging lens comprising a single lens element 
[16] (Fig. 9), at least one surface of the single lens element [16] is both anamorphic and 
aspheric (the single lens element 16 is an anamorphic lens having both surfaces 
aspheric, i.e., the incident surface Ra of the lens is flat and thus aspheric while the light 
exit surface Rb of the lens is a toric surface, meaning the radius of curvature in a 
vertical scanning changes from an optical axis of the lens surface toward a periphery of 
the horizontal scanning direction) [Col. 17, Lines 28-45], and a diffractive optical 
element [24] that is either superimposed on said at least one surface or is formed on 
another surface of the single lens component [16], said diffractive optical element [24] in 
[Col. 7, Lines 31-36] being defined by a phase function in [Col. 9, Lines 9-20]. 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to provide the single lens element of Ando with the 
diffractive optical element superimposed on at least one surface of the single lens 
element defined by a phase function as taught by Ishibe et al. in order to correct the 
aberration fluctuation in the sub-scanning direction that arises from environmental 
fluctuation as suggested by Ishibe et al. (see Ishibe et al.'s Abstract). 
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Ando further fails to teach the distortion of the laser array imaging lens not 
exceeding 2%. 

Shimomura et al. teaches in Fig. 1 an image forming apparatus comprising a 
single imaging lens 6 having a surface that is both anamorphic and aspheric and a 
diffractive optical element provided on the exit surface of the single lens 6, and wherein 
the distortion of the imaging lens 6 does not exceed 2% (Fig. 7A). 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to provide the device of Ando with the imaging lens 
having a distortion less than 2% as taught by Shimomura et al. for the benefit of 
reducing the image line bending. 

Referring to claim 5, Ando teaches a means for independently modulating the 
individual light emitting elements of the laser array light source [1], based on a 
prescribed signal in [Col. 4, Lines 24-28, and Lines 34-36] and a means for relatively 
moving a surface [12] to be scanned and that is positioned substantially at the image 
surface of the laser array imaging lens [7], in a sub-scanning direction that is roughly 
perpendicular to the direction [arrow B] of the imaged dots that form one or more rows 
at the image surface [1 2] in [Col. 5, Lines 3-1 1 , and Lines 35-42] shown in Fig. 1 . 

Referring to claims 9, 13, Ando teaches a single lens component consisting [7] of 
a single lens element in [Col. 5, Lines 1-3] shown in Fig. 1. 
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4. Claims 3, 7, 1 1 , 1 5 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Ando (US Pat. 5,991 ,063) in view of Imakawa et al. (US Pat. 5,671 ,077) and 
Shimomura et al. (US Pat. 6,831 ,764). 

Referring to claim 3, Ando teaches a laser array light source [1] in [Col. 4, lines 24- 
28]. Ando teaches a laser array imaging lens [7] which receives light from the laser 
array light source [1], the laser array imaging lens consisting of a single lens component 
[7] with or without a stop positioned on the image side of the single lens component [7], 
with at least one surface of the single lens component being aspheric in [Col. 5, Lines 1- 
3] shown in Fig. 1 . Ando does not teach the following condition being satisfied: 




L is the distance from the laser array light source to the light-source side of the laser 
array imaging lens; 

D 2 is the distance along the optical axis from the image-side surface of the laser array 
imaging lens to the position where the centers of the beams from the laser elements of 
the laser array light source intersect the optical axis after being refracted by the laser 
array imaging lens; and 
M is the image magnification. 

Imakawa et al. teaches the same condition to an anamorphic and aspheric lens 
[21] in [Col. 15, Lines 39-44]. The lens is not the imaging lens, but the same properties 
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are associated with an anamorphic and aspheric lens whether it is located as an 
imaging lens or another lens. Imakawa et al. teaches the distance (do) as 6.667mm 
from the laser array light source to the light-source side of the anamorphic lens [21] in 
[Col. 15, Lines 65-66]. Imakawa et al. teaches the distance (d2) as 18mm along the 
optical axis from the second surface of the anamorphic lens to the position where the 
centers of the beams from the laser elements of the laser array light source intersect 
shown in Fig. 28A (13A is the intersection point of the centers of the beams on the 
optical axis) the optical axis after being refracted by the anamorphic lens [21] in [Col. 
16, Lines 1-2]. Imakawa et al. teaches the image magnification (m) as 3. Therefore the 
following condition is met: 

0.5^ , 6M1 ,, ^2.0 => 0.5 -< 0.555583 -< 2.0 



It would have been obvious .at the time the invention was made to a person 
having ordinary skill in the art to incorporate the anamorphic and aspheric lens 
characteristics of Imakawa et al. with the laser array imaging lens of Ando for the 
purpose of obtaining high performance in image formation. 

Ando further fails to teach the distortion of the laser array imaging lens not 
exceeding 2%. 

Shimomura et al. teaches in Fig. 1 an image forming apparatus comprising a 
single imaging lens 6 having a surface that is both anamorphic and aspheric and a 
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diffractive optical element provided on the exit surface of the single lens 6, and wherein 
the distortion of the imaging lens 6 does not exceed 2% (Fig. 7A). 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to provide the device of Ando with the imaging lens 
having a distortion less than 2% as taught by Shimomura et al. for the benefit of 
reducing the image line bending. 

Referring to claim 7, Ando teaches a means for independently modulating the 
individual light emitting elements of the laser array light source [1], based on a 
prescribed signal in [Col. 4, Lines 24-28, and Lines 34-36] and a means for relatively 
moving a surface [12] to be scanned and that is positioned substantially at the image 
surface of the laser array imaging lens [7], in a sub-scanning direction that is roughly 
perpendicular to the direction [arrow B] of the imaged dots that form one or more rows 
at the image surface [12] in [Col. 5, Lines 3-1 1, and Lines 35-42] shown in Fig. 1. 

Referring to claims 1 1 and 15, Ando teaches a single lens component consisting 
[7] of a single lens element in [Col. 5, Lines 1-3] shown in Fig. 1. 

5. Claims 2, 6, 10, 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ando (US Pat. 5,991 ,063) in view of Ishibe et al. (US Pat. 6,067,1 06) and 
Shimomura et al. (US Pat. 6,831 ,764) as applied to claim 1 above, and further in view of 
Sissom et al. (US Pat. 5,912,768). 
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Referring to claim 2, Ando in view of Ishibe et al. and Shimomura et al. discloses 
the basic elements of the claimed invention except for a stop positioned on the image 
side of the single lens component at a specified distance. 

Sissom et al. teaches a stop [54] positioned on the image side of the single lens 
component imaging lens [50] at a distance away from the imaging lens [50] in [Col. 4, 
Lines 38-39] shown in Fig. 2. 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to incorporate the teachings of Sissom et al. with the laser 
array imaging lens of Ando for the purpose of having a specified working f-number. 

Referring to claim 6, Ando further teaches a means for independently modulating 
the individual light emitting elements of the laser array light source [1], based on a 
prescribed signal in [Col. 4, Lines 24-28, and Lines 34-36] and a means for relatively 
moving a surface [12] to be scanned and that is positioned substantially at the image 
surface of the laser array imaging lens [7], in a sub-scanning direction that is roughly 
perpendicular to the direction [arrow B] of the imaged dots that form one or more rows 
at the image surface [1 2] in [Col. 5, Lines 3-1 1 , and Lines 35-42] shown in Fig. 1 . 

Referring to claims 10, 14, Ando also teaches the single lens component [7] 
consisting of a single lens component (Fig. 1). 

6. Claims 4, 8, 12, and 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ando (US Pat. 5,991,063) in view of Imakawa et al. (US Pat. 
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5,671 ,077) and Shimomura et al. (US Pat. 6,831 ,764) as applied to claim 3 above, and 
further in view of Sissom et al. (US Pat. 5,912,768). 

Ando in view of Imakawa et al. and Shimomura et al. discloses the basic 
elements of the claimed invention except for a stop positioned on the image side of the 
single lens component at a specified distance. 

Sissom et al. teaches a stop [54] positioned on the image side of the single lens 
component imaging lens [50] at a distance away from the imaging lens [50] in [Col. 4, 
Lines 38-39] shown in Fig. 2. 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to incorporate the teachings of Sissom et al. with the laser 
array imaging lens of Ando for the purpose of having a specified working f-number. 

Referring to claim 8, Ando teaches a means for independently modulating the 
individual light emitting elements of the laser array light source [1], based on a 
prescribed signal in [Col. 4, Lines 24-28, and Lines 34-36] and a means for relatively 
moving a surface [12] to be scanned and that is positioned substantially at the image 
surface of the laser array imaging lens [7], in a sub-scanning direction that is roughly 
perpendicular to the direction [arrow B] of the imaged dots that form one or more rows 
at the image surface [1 2] in [Col. 5, Lines 3-1 1 , and Lines 35-42] shown in Fig. 1 . 

Referring to claims 12 and 16, Ando teaches a single lens component consisting 
[7] of a single lens element in [Col. 5, Lines 1-3] shown in Fig. 1. 
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Allowable Subject Matter 

7. Claims 17-20 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

8. The following is a statement of reasons for the indication of allowable subject 
matter: the primary reason for the indication of the allowability of claims 17-20 is the 
inclusion of the limitation "the stop is positioned so that the laser array imaging lens is 
substantially telecentric on the light-source side", which is not found taught by the prior 
art of record considered alone or in combination. 

Response to Arguments 

9. Applicant's arguments with respect to claims 1 -1 6 have been considered but are 
moot in view of the new grounds of rejection. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hai C. Pham whose telephone number is (571) 272- 
2260. The examiner can normally be reached on M-F 8:30AM - 5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Luu can be reached on (571 ) 272-7663. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Hai C Pham/ 

Primary Examiner, Art Unit 2861 
June 8, 2009 



